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Data collection 

Bruker Kappa APEXII CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T^in = 0.975, r„„ = 0.985 

Refinement 

R[F^ > 2a{F^)] = 0.038 

wR(F^) = 0.105 

S = 1.02 

2126 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



5601 measured reflections 
2126 independent reflections 
1569 reflections with / > 2o-(/) 
Ri„, = 0.025 



173 parameters 

H-atom parameters constrained 
APmax = 0.13 e A"' 
Ap„i„ = -0.15 e A"' 



D-H-A 



D-H 



D-A 



D-H-A 



The title compound, C13H10N2O4, crystallized as the zwitter- 
ionic tautomer. As a result, the phenolate C— bond 
[1.296 (2) A] is shorter than a normal Csp^—0(H) bond, and 
the azomethine C=N bond [1.314 (2) A] is longer than a 
normal C=N double bond. The molecule is nearly planar, the 
mean plane of the nitro-substituted benzene ring forming 
dihedral angles of 9.83 (7) and 8.45 (9)° with the other 
benzene ring and with the nitro group, respectively. The 
molecular conformation is stabilized by an intramolecular N— 
H- ■ O hydrogen bond. In the crystal, strong O— H- ■ O 
hydrogen bonds link the molecules into double-stranded 
chains along the fe-axis direction. Within the chains there are 
TT-jr interactions involving the benzene rings of adjacent 
molecules [centroid-centroid distance = 3.669 (1) A]. The 
chains are linked via C— H- ■ O hydrogen bonds, forming 
R\(6), R\{7) and i?l(10) ring motifs. 

Related literature 

For related structures, see: Yeap et al. (1992); Hijji et al. (2009). 
For graph-set analysis of hydrogen bonds, see: Bernstein et al. 
(1995). 



N2-H2A-03 


0.86 
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OA-HAA- ■ 03' 
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1.79 


2.6100 (17) 
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C2-H2- ■ 02" 


0.93 
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3.446 (2) 
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C4-H4- ■ 04'" 


0.93 


2.54 
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C7-H7-02" 


0.93 


2.49 


3.355 (2) 


154 


C10-H10-O3' 
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2.56 
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Symmetry codes: (i) —x 


+ iy + \.- 


I + i; (ii) -.1 


+ i. -y + \- (iii) 





Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-Sfor Windows (Farrugia, 1997) and PLATON (Spek, 2009); 
software used to prepare material for publication: WinGX (Farrugia, 
1999) and PLATON. 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: YK2068). 




Experimental 

Crystal data 

C13H10N2O4 IVIonoclinic, C2/c 

M, = 258.23 a = 12.8518 (9) A 
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5-Hydroxy-2-{(f)-[(3-nitrophenyl)iminio]methyl}phenolate 
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Ahmad 

Comment 

The title compound (Fig. 1) has been synthesized as a precursor for complex formation and other studies. 

In contrast to the closely related structure of 2-[(3-nitrophenylimino)methyl]phenol (Yeap et al, 1992), the title 
compound is a zwitterion, in which the hydroxy W ion is transferred to the imino N atom (Fig. 1). Analogous 
zwitterionic structure is observed for 2-{[(2-hydroxy-5-nitrophenyl)iminio]methyl}phenolate (Hijji et al, 2009). 

The molecule consists of two roughly planar groups, the 3-nitroaniline fragment (CI — C6/N1/N2/01/02) and the rest 
of 2,4-dihydroxybenzaldehyde (C7 — CI 3/03/04), the mean deviations from the planes are 0.070A and 0.023 A, 
respectively. The dihedral angle between the planes of these groups is 9.37 (6)°. 

Strong intramolecular N — H---0 hydrogen bond (Table 1, Fig. 2) produce 5(6) ring motif (Bernstein et al, 1995). Due 
to the intermolecular O — H---0 hydrogen bonds, the C(6) chains along the ^;-axis direction are formed (Table 1, Fig. 2). 
The C — H - 0 interactions join these chains, generating the Riil) and 7?2^(10) rings, motifs. Due to the C — H---0 and O 
— H— O hydrogen bonds, the i?2'(6) ring motif is also formed (Table 1, Fig. 2). 

Experimental 

3-Nitroaniline (0.138 g, 1.0 mmol) was dissolved in distilled methanol. Solution of 2,4-dihydroxybenzaldehyde (0.138 g, 
1.0 mmol) in methanol was added dropwise. The mixture was refluxed for 2 h and orange prisms of the title compoimd 
were obtained after 48 h. 

Refinement 

At initial stages, all H atoms were refined freely, indicating the zwitterion structure. Later, all H atoms were positioned 
geomefrically at C — H = 0.93, N — H = 0.86 and O — = 0.82 A, respectively, and refined as riding with L'iso(H) = 
xL'eq(C, N, O), where x = 1 .5 for hydroxy and x=\.2 for other H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT {Bmksx, 2009); data reduction: 5^Wr(Bruker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-Sfor Windows (Famigia, 1997) and PLATON {Spek, 2009); software used 
to prepare material for publication: WinGX (Famigia, 1999) and PLATON (Spek, 2009). 
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Figure 1 

Molecular structure of the title compound with the atom-numbering scheme. The thermal ellipsoids are drawn at the 50% 
probability level. 
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Figure 2 

The packing diagram showing the chains along the [010] direction and various ring motifs. 
5-Hyclroxy-2-{(£)-[(3-nitrophenyl)iininio]methyl}phenolate 



Crystal data 

C,3HloN204 

M- = 258.23 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 12.8518 (9) A 

= 7.8501 (5) A 
c = 24.1316(18)A 
y9= 101.593 (3)° 
V= 2384.9 (3) h? 
Z=% 

Data collection 

Bruker Kappa APEXII CCD area-detector 

dififractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 8.10 pixels mm"' 
CO scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
7^ = 0.975,7;^ = 0.985 

Refinement 

Refinement on 

Least-squares matrix: full 

7?[7^ > 2(7(7^)] = 0.038 

w7?(7^) = 0.105 

S= 1.02 

2126 reflections 

173 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



7^(000) = 1072 

7)x= 1.438 Mgm-3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters irom 1569 reflections 

61=3.1-25.3° 

fi = QA \ mm"' 

r=296K 

Prism, orange 

0.30 X 0.25 X 0.22 mm 



5601 measured reflections 
2126 independent reflections 
1569 reflections with 7 > 2f7(7) 
Rm = 0.025 

- 25.3°, 0 mm — 3.1° 
h = -\5^\5 
A: = -9^8 
/ = -28^27 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred fi-om 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(7^o') + (0.04787')2 + 0.86347'] 

where P = (7^0^ + 27='e^)/3 
(A/ffV< 0.001 
Apmax = 0.13 e A"' 
Apmn = -0.15 e A"3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of 7^ against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on P, 
conventional 7?-factors 7? are based on F, with F set to zero for negative F^. The threshold expression oiF^ > a{P-) is used 
only for calculating 7?- factors (gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F^ 
are statistically about twice as large as those based on F, and 7?- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



X y Z ^iso*/^;q 

01 0.15456(11) -0.19142(18) 0.02818(6) 0.0662(5) 

02 0.20746(12) 0.03661 (18) -0.00681 (6) 0.0724(6) 
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Geometric parameters (A, °) 



01— Nl 

02— Nl 

03— C9 

04— Cll 
04— H4A 
Nl— C3 
N2— C7 
N2— CI 
N2— H2A 
CI— C6 
CI— C2 
C2— C3 
C3— C4 
C4— C5 
C5— C6 



1.224(2) 
1.218 (2) 
1.296 (2) 
1.343 (2) 
0.8200 
1.474 (2) 
1.314(2) 
1.409 (2) 
0.8600 
1.388 (3) 
1.383 (2) 
1.380(2) 
1.370(2) 
1.375 (3) 
1.371 (3) 
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N2— CI— C2 
N2— CI— C6 
C2— CI— C6 
CI— C2— C3 
Nl— C3— C2 
Nl— C3— C4 
C2— C3— C4 
C3— C4— C5 
C4— C5— C6 
CI— C6— C5 
N2— C7— C8 
C7— C8— C13 
C7— C8— C9 
C9— C8— C13 

03— C9— C8 
03— C9— CIO 
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C5— C6— H6 
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C12— C13— H13 



117.65 (14) 
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121.00 

121.00 

121.00 

121.00 

120.00 

120.00 
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01— Nl— C3— C2 

01— Nl— C3— C4 

02— Nl— C3— C2 
02— Nl— C3— C4 
C7— N2— CI— C2 
C7— N2— CI— C6 
CI— N2— C7— C8 
N2— CI— C2— C3 



-171.10(16) 
7.6 (2) 
8.8 (2) 
-172.56(17) 
-8.0 (3) 
172.80(17) 
179.59(16) 
-177.80(16) 



C4— C5— C6— CI 
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N2— C7— C8— C13 
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C7— C8— C9— CIO 
C13— C8— C9— 03 
C13— C8— C9— CIO 
C7— C8— C13— C12 



1.1 (3) 
-1.9 (3) 
177.02 (16) 
-2.7 (3) 
177.49(16) 
178.36(16) 
-1.5 (2) 
-177.19(17) 
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CI— C2— C3— C4 


0.5 (3) 


C9— CIO— Cll— C12 




1.1 (3) 


Nl— C3— C4— C5 


179.88 (17) 


04— Cll— C12— C13 




178.96(16) 


C2— C3— C4— C5 


-1.6(3) 


CIO— Cll— C12— C13 


-0.9 (3) 


C3— C4— C5— C6 


0.7 (3) 


Cll— C12— C13— C8 




-0.6(3) 


Hydrogen-bond geometry (A, °) 


D—H-A 


/)— H 




D-A 


D—n-A 


N2— HZ4-03 


0.86 


1.87 


2.5716(19) 


138 


04— H4^"03* 


0.82 


1.79 


2.6100(17) 


179 


C2— H2-02" 


0.93 


2.54 


3.446 (2) 


164 


C4— H4-04'" 


0.93 


2.54 


3.268 (2) 


135 


C7— H7-02" 


0.93 


2.49 


3.355 (2) 


154 


CIO— HlO-03' 


0.93 


2.56 


3.226 (2) 


129 



Symmetry codes: (i) -xf 3/2, p-lll, -z+V2; (ii) -x+1/2, -jH-1/2, -z; (iii) x-1/2, ^3/2, z. 
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